Routine identification of Candida albicans in diagnostic laboratories is usually dependent on the production on certain media of the characteristic refractile chlamydospores. Several other techniques have been described where the criteria are less specific, but which may have considerable practical value in permitting a rapid presumptive diagnosis. Such a test has been recently described by Taschdjian, Burchall, and Kozinn (1960) , by which a rapid (two to three hours) provisional identification of C. albicans can be made by observing changes in the morphology of (Hu, Livingood, Johnson, and Pomerat, 1954) are visible (Fig. 1 In contrast, germ tube formation in serum is directly affected by the concentration of cells in the inoculum (Fig. 3) at the lower figure, strand formation is sufficiently distinct to permit ready identification of C. albicans or C. stellatoidea. In one batch of calf serum, however, only 8 % of cells in the inoculum formed strands at a concentration of 6-4 x 107 cells per millilitre. Clearly a 92% inhibition of germ tubes is undesirable and cannot be expected to give satisfactory results. When small quantities of serum are employed, there is a distinct possibility of the test being ineffectual. The best results are obtained when small quantities of inoculum are used, imparting no more than a faint turbidity to the serum substrate. Tests with common laboratory agar media (glucosepeptone, 2-5% malt extract, malt tellurite, blood, glucose-nutrient, and 2 % peptone) showed no correlation between the percentage of germ tubes in serum and the type of medium supporting growth of the inoculum. Washing with normal saline before inoculation did not affect the ultimate percentage of germ tubes, and is considered to be unnecessary. TEMPERATURE Tests performed between 30°C. and 42°C. at 10 intervals showed that germ tubes were formed between 31°C. and 41°C.
SPECIFICITY The formation of filaments in serum or serum derivatives is, like the production of chlamydospores, characteristic of C. albicans but is not confined to this species alone. It has been noted in C. stellatoidea, C. utilis, C. rugosa, and Schizosaccharomyces fragilis, whilst the presence of elongated buds or pseudomycelial cells in inocula of C. brumptii and C. pseudotropicalis may mimic the germ tubes of C. albicans. Specificity is relative, i.e., although the above species of yeasts form strands when grown in serum, they are (with the exception of C. stellatoidea) insignificant members of the population of sites likely to yield C. albicans. The value of the test lies in its rapidity and ease of execution, and it is best regarded as a screening test for yeasts of possible medical significance. It should be applied only to those isolates capable of growth at 37°C. whose growth on primary isolation is essentially yeast-like, i.e., rounded, budding cells. Where microscopic examination shows the predominance of elongated or thread-like cells in young cultures it can be concluded that the isolate is not C. albicans.
CONCLUSIONS
It is concluded that serum tube tests permit a rapid presumptive diagnosis of C. albicans. Chlamydospore formation and biochemical characteristics (fermentation, assimilation, etc.) remain the specific criteria for positive identification and differentiation from other species of Candida. In a random series of 163 isolates identified as C. albicans in various laboratories in the United Kingdom, it was found that eight (5%) failed to produce germ tubes and were shown by further investigation to be incorrectly identified. Although less rapid than agglutination tests with specific antisera, a positive result can nevertheless be obtained in two hours compared with overnight incubation which is required for the detection of chlamydospores.
